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Manchester THE responsibility of the radiologist in the assessment of congenital anomalies of the spine starts whilst the infant is still unborn and remains of importance in its evaluation throughout childhood.
Two aspects of the problem will be discussed. The first is that of coronal cleft vertebre, which is closely bound up with the factal and immediate neonatal period. The second, which is the assessment of the incidence and importance of spina bifida of the lower lumbar and sacral spine, extends throughout youth. CORONAL CLEFT VERTEBRAE Coronal cleft vertebre are being described with increasing frequency as the knowledge of their existence becomes more widely disseminated. It is now discovered not uncommonly in the later stages of pregnancy when lateral views of the feetal spine may show in one or several of the lumbar or dorsal vertebra a vertical translucent MAY cleft which is situated more posteriorly than anteriorly. The affected vertebrn tend to appear somewhat larger than those adjoining them. An example is shown in a neonate involving the third and fourth lumbar vertebre ( Fig. 1 ). Among others, two excellent papers have been written on this anomaly. The first, an extremely authoritative one, was by Rowley (1955) in which 28 cases were described: the embryological background of the condition was discussed and its predominantly male incidence stressed. Follow ups were done on a number to assess their duration after birth. The American paper by Cohen et al. (1956) does not give the condition the name of coronal cleft vertebra but describes it as "A significant variation in ossification centres of vertebral bodies". They report the condition as having a frequency of 17 out of 400 patients. They put forward the hypothesis that no one type of ossification pattern exists universally in the formation of the vertebral body. They suggest, however, that though it is a harmless variant, there is a significant increase in its incidence in the presence of other anomalies.
The present material consists of 7 cases obtained over the last eithte-n months. -4 of these were discovered and reported in the films of the feetus. 2 were visible in the lateral serial radiographs of infants at the time ofdelivery in the 32 cases which I saw when working with Professor Lind in Stockholm; and the seventh was a coincidental finding in an infant of 3 weeks old with an acute respiratory infection. 5 of the cases were males and 2 females. In 2 of these cases the disappearance of the coronal cleft was observed. The first of them, which was visible at 35 weeks gestation, occurred in the third and fourth lumbar vertebra, but the film of the infant at birth showed only the ghost of these clefts. In the second case, which was the infant with the acute respiratory infection, only the fourth lumbar vertebra (Fig. 2 ) showed a coronal cleft in a rather large vertebral body; six weeks later a further radiograph showed only the ghost of the cleft (Fig. 3) .
One of the cases which was observed before birth showed an unusual anomaly of the coronal clefts in the fourth and fifth lumbar vertebra where there appeared to be some displacement of the anterior segment of the fifth lumbar with anterior loss of disc space of the fourth and fifth lumbar vertebre. The infant was clinically normal and unfortunately it has not so far been possible to obtain further radiographs.
This condition has been discussed with Dr. Blair Hartley, who has observed approximately 80 cases of coronal cleft vertebra. He confirms that the value of observing it is the negative one of being able to reassure the obstetrician that it is an anatomical variant, rather than a pathological finding. SPINA BFIDA Only one statistical review of the incidence of spina bifida with major emphasis on childhood and infancy has been discovered in a search through the cumulative medical index for the past fifteen years. Sutow and Pryde (1956) assessed the frequency of spina bifida in 540 Japanese in four age groups, 155 in the 7to 8-year-olds: 95 12-year-olds: 108 16to 18-year-olds: and 182 adults. From their figures there was a steady diminution in its incidence through the age groups from 58 3 % in the youngest to 28 5 % in the adults, with a marked overall preponderance of the bifid lesion in the first sacral vertebra.
In the absence of a large scale review of spina bifida in childhood of recent years, an analysis was made of the radiographs of the last 500 children at Booth Hall Children's Hospital, Manchester, showing the lower lumbar and sacral spines. The cases were consecutive and unselected except for the exclusion from the series of cases of meningocele and meningomyelocele with gross spinal anomalies. In this series, spina bifida occulta has been taken to mean incomplete closure by ossification of the laminae of any of the lumbar or upper sacral vertebrn radiographed.
Of these 500 cases, 410 (82 %) have shown some element of spina bifida occulta of varying degree. These figures have been subdivided into age groups of 0-5 years, 6-10 years and 11-16 years. In the first quinquennium in which 191 infants were radiographed 179 (94%) had spina bifida. In the second period 213 cases were examined and 74 % had spina bifida, whilst in the third five-year period 96 examinations including the lumbar or lumbo-sacral area were performed and 72 or 75 % showed the spina bifida.
It is noteworthy that the percentage of spina bifida did not materially change in the two later age groups and that it remained as high as 75%.
As was to be expected the percentage dropped steeply after the first quinquennium as ossification of the spinous processes takes place about that period, though Caffey states that the two bony centres of the arch extend posteriorly towards the mid-line and complete the bony neural arch in the first two post-natal years. These figures for spina bifida occulta are far higher than those given in 1950 by Southworth and Bersack for 550 adults whose lumbo-sacral areas they examined and who showed only 18 6 % spina bifida; whilst Brailsford's (1953) analysis of 3,000 spines gave the incidence of spina bifida occulta of L.5 as 6 % and S.1 and 2 as 11 %; a total of 16% overall.
The distribution of the spina bifida was examined in the same age groups previously used (Table I) . As would be expected 54% of tha total were at the first sacral level and if two of th4 other categories are included-those of L.5, S.l and S.1 and 2 the total is 72 6%. A further review of the figures into the causes for which the examination was made showed thai 237 (49 without spina' bifida) were for straighl films of the abdomen taken because of abdom. inal pain, foreign bodies, &c., 107 examinations were for lesions of the hip-joints, an'd 102 'were foi urinary investigations including 13 for enuresis in which 2 cases showed no spina bifida. The final group was examination of the spine for a variety of reasons including pain in the back, spondylolisthesis, suspected tuberculosis and a few for the identification of spina bifida: or spinal anomalies in congenital lesions of the lower limbs. Of these last, 54 cases were radiographed of which 8 had no spina bifida. The frequency of spina bifida was also assessed in 35 cases of congenital dislocation or subluxation of the hip. Of these, 29 had spina bifida and in addition there were 3 cases with gross spinal anomalies, whilst only 4 were free of spina bifida.
An attempt was made, in addition, to analyse the figures showing the frequency of spina bifida in children with congenital anomalies of the lower limbs. It was found, hciwever, that there was not a high enough proportion of radiographs of the spine in these cases to make the investigation statistically reliable. This analysis of spina bifida in infancy and childhood suggests that, even allowing for the expected high figure of 94% in the first'quin-quennium when the laminx of the lumbar and sacral areas have not completely ossified, spina bifida occulta of the lower lumbar spine or sacrum is not a significant finding by itself. In the light of examination of the spines of a large number of children with congenital anomalies a general dictum is suggested for which, however, there is no proven statistical support but which the author believes to be generally true.
In broad terms, the cervical spine tends to show errors of segnentation with fusion, as in the case of the relatively common Klippel-Feil deformity. Hemivertebre are most usually seen in the dorsal spine; the lumbar spine and upper sacrum are most commonly associated with spina bifida of varying degrees of severity; whilst abnormalities of the sacrum are most usually those of hypoplasia or aplasia which are generally associated with disturbance of the urinary tract.
It should be stressed, however, that spina bifida in childhood ought not to pass unreported by the radiologist, particularly in cases of congenital anomalies of the lower limbs, and occasionally, and more commonly than is perhaps realised, diastematomyelia may be discovered.
